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A LTHOUGH THE EFFECTS of positive and negative reinforcement on behaviour have been known for centuries, Thorndike formalized the linking of action to situation on the basis of outcome in this statement 1 . He also emphasized two of the principal functions of rewarding or appetitive stimuli: to produce satisfaction (hedonia) and to adjust the probabilities of selecting immediately preceding actions. A third, often recognized function of rewarding stimuli is to elicit approach and consummatory behaviour 2 . While the neural mechanisms that mediate any of these processes have yet to be identified in detail, much evidence points to the vertebrate basal ganglia as having a central role 3 . Numerous investigations of this system, which have used a wide range of experimental techniques, suggest that ascending dopaminergic projections from the ventral midbrain [substantia nigra pars compacta (SNc)] and the ventral tegmental area (VTA) to the striatum (caudate, putamen and nucleus accumbens) provide essential signals for reinforcement learning 2, 4, 5 . A current popular view is that the input from dopaminergic neurones to the striatum provides the reinforcement signal required to adjust the probabilities of subsequent action selection [4] [5] [6] [7] . A particularly important and influential part of the evidence that supports this view concerns the short-latency, shortduration response of dopaminergic cells observed after the unexpected presentation of a behaviourally significant stimulus 2, 8 . This response has been widely interpreted as providing the system with a reinforcement prediction error signal 5, 9 . We will, however, argue that the 'short-latency dopamine response' could have a rather different functional role. Specifically, we suggest that this response could represent an important component of the processes th allocating attentional and b favour of unexpected salient e will use the restricted sense o denote re-allocation processes to refer to stimuli with specia
The short-latency dopamine
The essential characteristi dopamine response have bee recent reviews 2,5,8,10,11 so we w summary of them here. Typic ones of several species exhi immediately following unex which include sudden novel stimuli, primary rewards and classically conditioned by as rewards (Fig. 1) . The respon teristic short-latency (50-1 (Ͻ200 ms) burst of three to si posed on spontaneous, low-le (1-9 spikes/s). The latency an burst of firing are comparativ similar for all eliciting stimuli. activity is elicited in a sig dopaminergic cells throughou on both sides of the brain between dopaminergic neuro to contribute to this populatio divergent nature of the nigro presumed that the short-laten tively non-differentiated wave to wide areas of the striatum.
A particularly arresting feat dopamine response is its pro time with repeated stimulus changes in experimental cont dopaminergic neurones have a crucial role in reinforcement learning becaus the prediction of future reward. In this article we propose a different fun 'short-latency dopamine response' in the mechanisms that underlie associative that the initial burst of dopaminergic-neurone firing could represent an ess the process of switching attentional and behavioural selections to unexp important stimuli.This switching response could be a crucial prerequisite fo and might be part of a general short-latency response that is mediated by prepares the organism for an appropriate reaction to biologically significant
